Many cities and regions, and indeed many businesses, have embraced sustainable development objectives based on the 17 Sustainable Development Goals (the SDGs) that the United Nations developed for global use in 2015 (United Nations, 2015) . While attempts to attain these goals have led to numerous policies and action programmes at various levels, the underlying problems have not gone away and the search for more powerful frameworks and more effective implementation processes continues.
One of these is to replace the "linear" model of production and consumption with a closed loop materials flow. The resultant circular economy is considered a better approach to achieving many of the SDGs that concern the environmental integrity of our planet. But any action programme, including a circular economy, needs to also acknowledge the fundamental interconnections between the individual sustainability goals. Programmes aimed at certain specific goals often have an unexpected and unwanted impact on some of the others. This phenomenon is sometimes called the "spill-over effect", an extension of the notion of "crossmedia pollution" that was already observed in environmental control programmes in the 1980s. In today's compartmentalized administrative and management environment this phenomenon has not gone away, with the result that contemporary programmes of sustainability, resource efficiency, circular economy and industrial ecology still too often generate secondary, often unintended impacts in both nearby and far-away places.
For cities and regions, and businesses also, preoccupied with resolving their waste issues (and which cities are not?) it is therefore no longer sufficient to look just at low-cost disposal options. Reducing waste quantities and recovering secondary materials at every possible opportunity through closed loop concepts is more important than ever.
Such closed loops can only be achieved by taking into consideration the upstream supply chain of materials and goods, implying a need for a closer working relationship with stakeholders in resource management, manufacturing and distribution than has occurred in the past. This could allow us to enhance the "extended producer responsibility" as we know it today, since both producers and consumers share "responsibility" for reducing waste volumes and handling the residues more effectively. Addressing from the outset the downstream aspects of obsolete products and installations is equally important. The challenges in working with the entire supply chain go beyond simply applying new technologies. Enhanced economic, social and organizational processes and relationships are needed in such a holistic context -a coordinated effort based on common sustainability visions and objectives.
The use of such holistic management frameworks depends greatly on life cycle assessment (LCA) procedures that consider the impacts at relevant life chain points in our production and consumption system. The scope of such assessments goes well beyond the traditional materials flow considerations that have dominated LCA up to now. In the context of the SDGs, LCA now also takes account of other relevant societal goals that have often been ignored in the past. For example, while energy and climate change are very important issues, solving these at the expense of social factors, biodiversity maintenance, water quality and land protection is unlikely to achieve global sustainability in the longer term.
The suite of life cycle tools already available now enables such a broader view to be adopted, and more holistic policies to be pursued by governments and businesses alike. Traditional LCA for materials and energy can now be supplemented by available assessment methods for social issues, biodiversity, land and landscape factors, and a more focused application of life cycle costing, even if some of these are still undergoing further evolution. Organizational LCA can be used more systematically to evaluate the way cities and businesses achieve their sustainability objectives.
The results from such assessments pave the way for life cyclebased management tools and procedures such as, for example, eco-design and eco-labels that underpin sustainable and circular purchasing procedures. Life cycle management systems are essential to the creation of circular economy frameworks within which waste management is embedded. Unlike LCA and environmental management systems, life cycle management systems are not (yet?) standardized, leaving considerable flexibility in their scope and application.
How extensive is the use of such procedures? Although the life cycle toolbox is now quite extensive, it has nevertheless remained somewhat in the domain of professional specialists. Cities and regions (and even some businesses) have remained unaware of its existence and of the potential of such procedures to enhance the way their circular economy, recycling and waste management programmes are executed. Various initiatives are now underway to link these two worlds and bring new thinking into play that can accelerate the transition to sustainability that all stakeholders are seeking. For example, the LCA summer schools organized by the Forum for Sustainability through Life Cycle Innovation (FSLCI) (https://fslci.org/lcss/) on the topic of "LCA for regions", along with technical publications and seminar events are starting to bring regional administrators and life cycle professionals closer together on circular policy and action programmes, via also, for example, the European Union and other bodies. The FSLCI also provides a Life cycle methodologies for building circular economy in cities and regions
Editorial more general forum where life cycle challenges and successes can be discussed.
Nonetheless a more generalized adoption of life cycle thinking is still needed by all the stakeholders in circular economy programmes. There is a long road ahead, which starts with the provision of a sound scientific knowledge and effective dialogue with key partners. Waste Management & Research therefore invites scientists and practitioners to submit manuscripts focusing on the practical implementation of life cycle management tools for helping cities and regions to support the establishment of a sustainable circular economy.
